Adhesion and colonization are important first steps in the pathogenesis of disease caused by enterotoxigenic Escherichia coli. Adhesion is usually mediated by interactions between adhesins on the surface of the enterotoxigenic E. coli and specific receptors on the enterocyte surface (4, 8) .
Various adhesins, such as fimbriae or pili, have been reported to be virulence factors in enterotoxigenic E. coli isolated from different species of animals. These include colonization factor antigens in human strains (2) , K88 antigens in pig strains, and K99, F41, and 987P fimbrial antigens in calf strains (4) . These antigens have been identified by serological methods, such as the enzyme-linked immunosorbent assay (ELISA) with specific (e.g., monoclonal) antibodies (9, 10) . Because erythrocytes (RBCs) have on their surfaces receptors to fimbriae similar to those found on enterocytes, hemagglutination (HA) can occur with enterotoxigenic E. coli strains possessing fimbriae (5) . HA has been used successfully to identify fimbriated E. coli from human enteric (4) and urinary tract (11) infections.
HA can also be used to classify types of E. coli fimbriae. Type I fimbriae, present in many strains of E. coli, including nonpathogenic strains, react with receptors which contain mannose (1) A total of 100 strains of E. coli from Minca broth were washed with phosphate buffer (0.1 M, pH 7.4) and fixed for 2 h at 4°C in 2.5% glutaraldehyde solution in the same buffer. Cells were then negatively stained with 0.5% phosphotungstic acid and examined under an electron microscope (Hitachi HU 12A).
Three strains of each of the following groups were processed for immune electron microscopy strains positive in both the MRHA test and ELISA (true-positives), strains negative in both tests (true-negatives), MRHA-positive, ELISA-negative strains (false-positives), and MRHA-nega-J. CLIN. MICROBIOL. (8) 16 (15) tive, ELISA-positive strains (false-negatives). For the negative control, working buffer was used in place of the monoclonal antibody. The method used for immune electron microscopy was similar to that described for Sendai virus (7) . All washings were done with phosphate buffer (0.1 M, pH 7.4), and prior to each of the following steps grids were washed in this buffer for 5 min. Briefly, bacteria were fixed with 1.0% glutaraldehyde for 1 h, adsorbed on grids with Formvar support membranes, incubated with 3% gelatin for 1 h at 37°C, and incubated for 1 h at 37°C with the anti-K99 monoclonal antibody described above at dilutions of 1:500, 1:1,000, and 1:2,000. The grids were incubated with a 1:10 solution of protein A conjugated with 7-nm-diameter colloidal gold (kindly provided by Jollyanna Malavasi, Electron Microscopy Unit, Universidad de Costa Rica); subsequently, a light negative staining with 0.1% phosphotungstic acid for 5 min was performed.
The results of the MRHA test and ELISA were compared (Table 1) . Relative to the ELISA, the sensitivity, specificity, predictive value of a positive test, and predictive value of a negative test for MRHA were 7 of 33 (21.2%), 158 of 199 (79.4%), 7 of 48 (14.6%), and 158 of 184 (85.9%), respectively. The kappa statistic (3) was 0.005, indicating very little agreement between the two tests beyond that expected by chance.
During electron microscopy observations of MRHA-negative, ELISA-positive strains, bacterial cells showed only patches of attached fimbriae, but many free fimbriae were seen in the grid background. This finding suggests that the fimbriae could be very fragile and had become separated from the cells. (Fig. 1) 
